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B
efore I was ‘conscripted’ into 
the world of engineering, I was 
a member of the brotherhood 
of psychologists. One of the 

advantages of that life was the plethora 
of theories to explain anything on earth. 
But, something I could never come to grips 
with was the aversion of many people to 
innovation. 

Deciding to build a light steel frame 
(LSF) eco-house in the Hartbeespoort 
area, my wife and I visited many residential 
estates there, only to discover that virtu-
ally all had banned LSF building methods. 
Most claimed that LSF was not permitted 
on ‘aesthetic’ grounds. As always hav-
ing believed that ‘aesthetics’ generally 
concerned the appreciation of beauty or 
good taste, or the guiding principle in 
matters of artistic beauty, I defended LSF 
on grounds of it being a sound, proven 
construction technology and pointed out 
to these guardians of estate architecture 
that LSF-built homes could even take on 
the guise of the Tuscan, Balinese, French 
Provençal abominations that are littering 
the beautiful African landscape. 

I made no converts. Perhaps, my diplo-
matic skills need honing!

Construction is well suited to 3D printing as much of the information necessary to create a building will exist in 
CAD as a result of the design process.

Light steel frame (LSF) building is a cost-effective construction method, with savings emanating mainly from time 
savings to completion, less rework, reduced logistical costs and a drastic reduction of rubble on sites. 

In his Tracking industrial trends column this month, Gary i. Crawford of Mettle Strategic 
Creativity talks about our resistance to adopting innovation and the ‘no brainer’ light 
steel frame (LSF) construction technology.

Light steel frame construction – 
has its time come?

Tracking industrial trends

It got me thinking about nineteenth 
century American essayist Ralph Waldo 
Emerson who was credited with having 
said: “If a man can write a better book, 
preach a better sermon, or make a better 
mousetrap, the world will beat a path to 
his door”, a metaphor taken so literally 
that more than 4 400 mousetrap patents 
have been issued in the US, with thousands 
more being unsuccessful making the 
mousetrap the most frequently invented 
device in US history.

If only ’twere it so easy. 
Innovation is no guarantee of success. 

No matter how incredible your product 
innovation, you have to sell it. Most ad-
vertising professionals will agree with 
Jack Trout and Al Ries who said in their 
best-selling book, ‘Positioning: The Battle 
for Your Mind:’ “To be successful today, 
you must touch base with reality. And the 
only reality that counts is what’s already 
in the prospect’s mind.’

That’s why only about 14% of the world 
population belongs to the so-called ‘early 
adopters’ minority group.

In his Diffusions of Innovations theory, 
Everett Rogers, a professor of communica-
tions studies, sought to explain how, why 

and at what rate new ideas and technology 
spread. Early adopters are, after innova-
tors, first to try new ideas, processes, 
goods and services. Early adopters gener-
ally rely on their own intuition and vision, 
choose carefully and have above-average 
education level. For any new product to 
be successful, it must attract innovators 
and early adopters, so that its acceptance 
or ‘diffusion’ moves on to ‘early majority’, 
‘late majority’, and then on to ‘laggards’.

This helps me understand why ‘no 
brainer’ great concepts often meet an 
uphill battle to gain acceptance, and the 
world of construction provides many ex-
amples of products and processes whose 
‘time has come’.

The first bricks were made in Jericho 
as long ago as 8 000 BC. The people there 
discovered they could make simple bricks 
by leaving clay mud to dry in the sun.

Then the Egyptians invented mortar, 
using gypsum as a base and the Romans 
developed the concept further, using a 
mixture of lime, water and sand.

Despite giant leaps in technology and 
quantum advances in materials, with the 
exception of the widespread use of cast 
concrete in commercial buildings and high-
rise structures, bricks and mortar con-
tinue to hold their own with architects and 
builders adhering to construction methods 
definitely beyond their sell by date.

What are the modern alternatives? 
What are their benefits? Ours is a world 
where technological innovation is reshap-
ing old business models and approaches. 
Many factors are driving a change in at-
titude towards how we should build: social, 
political, economical and environmental 
forces; as well as technology and the grow-
ing scarcity and expense of skilled labour.

Newer construction methods must 
offer improved quality, speed of construc-
tion, design flexibility and environmental 
performance in order to be financially 
attractive alternatives to slower, resource-
heavy traditional methods of construction, 
such as bricks and mortar, concrete and 
hot-rolled steel.

Advanced construction technologies 
available today include: 3D printing; 
building information modelling (BIM); 
advanced cladding materials and systems; 
computer aided design and computer 
aided manufacturing (CAD/CAM); and 
modern methods of construction such as 
modular construction, offsite manufac-
turing, prefabrication and preassembly, 
amongst others.

To my mind, the three most promising 
methods to bring about faster construc-
tion of better quality, environmentally cor-
rect buildings are: 3D printing; composite 
panel manufacture and use; and light steel 
frame (LSF) construction.

3D printing can now be used to create 
construction components or to ‘print’ en-
tire buildings. Construction is well suited 
to 3D printing as much of the information 
necessary to create an item will exist as 
a result of the design process, and the 
industry is already well experienced in 
computer-aided manufacturing. It may 
allow faster and more accurate construc-
tion of complex or bespoke items as well 
as lowering labour costs.

Bearing in mind human reaction to 
innovation, however, it may be a long 
time coming before we see printed family 
residences.

Composite panels, consisting of a core 
of expanded polystyrene (EPS) or other 
insulating materials sandwiched between 
mild steel sheets, have been used for years 
in the construction of cold rooms. Now, 
using pre-painted Chromadek sheet as the 
facing material, the latest panels provide 
finished wall surfaces that are far superior 
to most painted finishes.

Industry leaders, such as Panelman 
Engineering of Rosslyn, manufacture 
panels with fillers appropriate for end-
use. In joining the composite components 
together, adhesive is applied and a pres-
sure of 1 000 kg/m2 results in a finished 
product with no delaminating problems.

The downside is that I’ve yet to see 
a completed composite panel building 
finished to residential design standards. 
The many I have seen all look like large 
cold rooms or site offices.

In some other countries – China and 
the US, for example – modular or off-site 
manufactured homes cannot be told apart 
from traditionally constructed houses. 

There are other technologically up 
to date construction methods offering 
integrity of finished product. The insu-
lated concrete formwork (ICF) system 
uses polystyrene moulds or forms, into 
which ready-mix concrete is poured, 
forming the structure of the house. Both 
sides are then plastered to finish the wall. 

In common with most of the new build 
systems, ICF is fast to build and requires 
less in the way of traditional building 
skills. The finished product also offers 
fantastic insulation.

But of all the technologically advanced 
building methods, light steel frame (LSF) 
construction has the best chance of wide-
spread acceptance.

Light steel frame buildings appear no 
different to conventionally built struc-
tures, except that the quality of the 
finishes is typically better. It is a cost-
effective building method, with financial 
savings emanating mainly from significant 
time savings to complete building projects, 
less rework, reduced logistical costs, and 
a drastic reduction of rubble on building 
sites when compared with the brick-and-
mortar alternative. 

Light steel frame building is signifi-
cantly more energy-efficient than heavy 
construction method, both with regard 
to ‘embodied energy’ of the materials 
and components, as well as ‘operational 
energy’ relating to heating and cooling of 
the building over its design life.

Its major advantage in terms of accep-
tance is that it complies with a South African 
National Standard: SANS 517:2013 – Light 
Steel Frame Building.

After discussions in 2006 with po-
tential major materials suppliers, the 
Southern African Institute of Steel 
Construction formed an association: 
the Southern African Light Steel Frame 
Building Association (SASFA) in order 
to develop a coherent industry. A draft 
building code was compiled, followed 
by a comprehensive building standard, 
referred to as the SASFA Building Code. 
Based on this, the SABS provided an of-
ficial national standard. 

The sustainability of LSF is essen-
tially based on three criteria: social 
acceptability, affordability and energy 

efficiency. John Barnard of SASFA claims 
that LSF building for low-rise structures 
rates highly on all of the sustainability 
considerations:
• The buildings appear no different to 

conventionally built structures, except 
that the quality of finishes is better.

• It is a cost-effective building method, 
due to significant timesavings to com-
plete building projects, less rework and 
reduced logistical costs.

• A light steel frame building is signifi-
cantly more energy efficient than heavy 
construction methods.
LSF buildings comply to the insulation 

requirements pertaining to each climatic 
zone in South Africa and, according to 
SANS 204, they have been found to offer 
at least a 10% saving in electricity used for 
heating and cooling when compared with 
a brick building.

In a nutshell, LSF offers: speed of 
construction; reduced need for highly 
skilled labour; versatility of design; faster 
return on investment; better environ-
mental footprints; off-site manufacture 
and associated better quality; healthier 
buildings; non-combustibility of steel; and 
better consistency of the steel properties 
– steel does not have a weak direction 
and is not reliant on water-cement ratios 
for strength.

Virtually non-existent in 2007, LSF 
construction has now grown to around 
400 000 m2 per year. Apart from needing 
‘the approval’ of homeowners, developers, 
architects and builders, as an alternative 
to bricks and mortar, the technology is a 
‘no brainer’.

I guess we’ll have to wait for the early 
adopters, early majority, late majority, and 
the laggards before we will be able to see 
LSF homes being built on every corner.

I’m not waiting, though. Come and see 
me in my new, eco-conscious LSF home in 
a few months time. q


